INTRODUCTION.

was not strictly a development of new processes or of a new product,
but rather the modification of existing processes as practiced ^at the
plant so as to obtain satisfactory optical glass in large quantities.

The search for raw materials of adequate chemical purity in ton
lots, the preparation and mixing of the batches, the control of the
melting furnaces, of the pot arches, and of the annealing ovens; the
stirring of the molten glass; the inspection of the product at the
several stages; these and other problems had to be studied in detail
and in each case exact information gained regarding the best practice
to be followed. Soon after our arrival at the plant it was the writer's
good fortune to deduce, as a result of a statistical study of the existing
chemical analysis of optical glasses, certain relations which enabled
us to write down at once the batch-composition for glasses of desired
optical constants, especially in the flint series. This deduction freed
our minds of the uncertainty regarding our ability to reproduce
optical glasses of standard types, the batches of which were held
secret by glass makers. Indirectly it had a much more important
effect because it changed the attitude of the factory men toward us;
they realized at once that the cut-and-try method, by which their
few batch formulas had been obtained, was superseded by a more
direct method of attack which gave us control over whole series of
glasses rather than over a few isolated members of a series. Addi-
tional studies and analyses made at the Geophysical Laboratory have
borne out the conclusions deduced from these preliminary studies.

The literature on the details of optical glass making is scant, and
the processes have heretofore been "considered secret and have been
closely guarded. The problem before us was one of intense interest
and great importance and we soon realized that what was most
needed was precision control over all the steps in the manufacturing
process. This was emphasized by the writer in Report No. 1, for
the week ending May 5, 1917, and in many of,the succeeding reports.
Reports were prepared weekly on the progress made at the plant,
and will be referred to hereafter simply by date and number.

By November, 1917, the manufacturing processes at the Bausch
& Lomb plant had been developed, mastered, and placed on a pro-
duction basis. Large quantities of optical glass of good quality
were being produced. In December, 1917, the work was extended
and men from the Geophysical Laboratory, who had been connected
with the pioneer w6rk at Rochester, took practical charge of the
plants of the Spencer Lens Co. and of the Pittsburgh Plate Glass Co.
At the Spencer lens plant Dr. C. N. Fenner produced excellent optical
glass from the start and was very successful in placing the plant on
a production basis and in extending its capacity manyfold. He
was assisted at different tunes by Drs. Allen, Andersen, Bowen,
Morey, and Zies, of the Geophysical Laboratory. In July, 1918,
Dr. Morey relieved Dr. Fenner. At the Pittsburgh works Dr.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